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INTRODUCTIONS 


This information circular is one of a series of Bureau of Mines reports 
dealing with mining and milling methods and costs. It describes the opera- 
tions at the Little Pittsburg mine in the Pine Creek area of the Coeur d'Aler 
mining region near Kellogg, Idaho. The mine and mill have been operated suc- 
cessfully from 1942 to the present. 
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LOCATION 


The Little Pittsburg mine is in the Yreka mining district (Pine Creek 
area.) of the Coeur d'Alene mining region, Shoshone County, Idaho (fig. 1). 
The property is only 5 miles in an air line southwest of Kellogg, Idaho, whe? 
& lead smelter and a zinc refinery are situated. The distance by road is le 
miles. The mine may be reached from Kellogg by traveling west on U. S. High: 
way 10 a distance of 5 milos, thence south over the surfaced Pine Creck road 
to the forks of Pine Creck, a distance cf 4-1/2 miles, thence southeast up tl 
east fork of Pine Creck a distance of 1-1/2 miles, to the confluence of Denv 
Creek and East Pine Creek. From this Junction, @ mile of branch road ur 
Denver Creck leads to the minc. This last mile of road is steep, rough, 
crooked, and narrow but is used for heavy hauling throughout most of the yea 


HISTORY 


The Little Pittsburg claim was located in 1889 by George Augustus Smith 
@ local prospector. Four othcr adjoining claims were located by him at inte: 
vals from 1900 to 1916. This group of five claims, now comprising the Littl 
Pittsburg property, was patented May 14, 1924, In 1915 four claims of the 
property were leased to the Colonial Mining & Milling Co. No production was 
made, but in 1915 a 150-ton gravity mill was built. The company became defu 
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stortly thereafter. In 1927 the property was leased to Walter E. Ingersoll 
ata arr but the ensuing operations were short-lived and unproductive. 
In 1529, the Pine Creek Lead Zinc Mining Co., 419 First Avenue South, Seattle, 
"hy wee formed to take a lease and option on the property. * This company — 
erected end operated @ 75-ton flotetion mill; but, because of the narrowness 
“ the ore bocy and unfavorable metal prices, the operation was unprofitable. 
zis company, -however, retains ownership of the property now. In 1941 about © 
4,000 tons of ore were produced under another lease agreement, but this opera- 
zon @lso was uneconomical. 


The Denver Development Co., a four-man partnership, acquired a lease on 
the property and began operations in March 1942. The mince had been producing 
alittle more than a year when, on July 14, 1943, a ravaging fire, intensified 
% the explosion of 5 tons of dynamite, destroyed the mill, shops, housing, 
and much of the mine machine ery and equipment. AT ove handicapped oy many 
scon oa and ranidly completed, The wine began chipping ore to a custom 
“ll in Septerber 1943. By December 1943 the company's rcconstructed mill 
%8 €28in in cperation. Successful mining and milling have continued evor 
sce. The company's succcss Has been due to competent enginecring and man- 
semnt, and to. immroved metal fe 


The production cf the Little Pittsburg mine is shown in the pore 
teble.3 


TABLE 1. - Production of the Little Pittsburg mine, 1941-45 


Concentrates _ Recovered metals 
produced, tons Pounds Ounces 
Perfod_| Tons milted | Lead | Zinc Zinc Silver { Gold 


Peni bc LOCO oD oS.. 147,655 ; 552,440) 5,000(a)| (2 
whe. oH are 107,665 | 2,990113,20h | 5,708,115 las 943 , 303 1133, 785 64,24 
els...) 111,605 [| 3,075 [13,697 |! 5,850,000 | 14,475,745 1150,785 | 64.2 


2) Estimated. 


Prior to 1941 the production is not known. A graphical representation of 
‘xe stoping progress made before and since 1942 is shown in figure 2 on the 
~ “nsitudinal projection. 


| FHYSICAL FEATURES AND CLIMATE 
‘The Pine Creek topography resembles that of most cf the Scene at Alene 

“SECT The drainage pattern of the streams in the lower valleys is moderately 

“ellis-shaped, characteristic of, and consequent vpon, folded and inclined 


nee a8 


“S undsrlying the area. 


Barly maturity seems to be attained in the present eae of stream ero- 
sc, The mountains are steeply sloped; dissection is nearly at a maximun. 


i a 
i Herdlick, J. A , Exploration of the Little Pittsburg Mine, Shoshone County: 
Bureay. ‘of Mina Rept. of Investigations 3999, 19h7 , 8 PP. | 
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More or less parallel, steep ridges end valleys alternate with each other, 
both on @ grand and small scale. The master subsequent stream of the area, 
Pine Creek, is pregressively adjusting its drainage syctem to the weaker for- 
mations. Fer some distance in the Pine Creek area it has ercded an anticline 
valley and thus exposes the colder rocks of the region. In areas of weaker ic: 
mations its valley bottom is broad and flat. Near its junction with the Ccer 
d'Alene River, the Pine Creok Valley bottom is nearly a mile wide. 


Most of the mines in the Pine Creek area are in the narrow V-shaped val- 
loys of the steep, short, obsequcnt streams tributary to the East Fork of Pin 
Creck. These valleys have but little room for mine and mill plants or for 
tailings disposal. Part of the tailings are impounded in the broadcr valley 
of East Pine Creek. The remainder flow several miles downstrcam to a point 
Where they are impounded by @ coopcratively owned suction dredge working in 
the Cocur d'Alene River. : 


The Little Pittsburg mine is on Denver Creek, at an altitude of 3,250 
feet. It is about a mile above the confluence of Denver Creek with East Pine 
Creek. Denver Creek is a little over 2 miles long. It heads on a ridge abou 
5,000 feet in altitude and empties into Pine Creek at en clevation of 2,600 
feet above sea level. It has a small drainage area, a steep gradient, and, 
during the dry season, an intermittent flow. From June to December, the flow 
of water from Denver Creck is not sufficient to supply the mill. During this 
period, most of the water for milling is pumped from Trapper Creek (fig. 1). 
Tho pumping system uscd will be described latcr in this report, 


The climate in the areca is not severe; weather below zerc seldom lasts 
more than a few days. During the 4 months of an average winter, snow is scld 
more than 1 foot deep on the lower slopes, but on.the higher ridges 3 to & fc 
of sncw is common. Tho summers aro dry and clear, with warm days and cool 
nights, Tho Little Pittsburg mine is opcrated throughout the ycar. Transpor 
tation of men and supplies is not seriously affected by weather conditions. 
All access roads are kept open and maintained throughout the year. 


GEOLOGY 


The geology of the Cocur d'Alene region has been described by Ransome ar 
Ree eee by Umpleby and ear) The Pine Creck arce has been describdcd 
Dy Jones6/ and more recently in detail by Forrester and Nclson.7/ 

A single formation of the Bolt series, the Frichard, of Algonkian age, 
undorlics mest of the Pine Creek arca., The Prichard igs ccmpcsed chiefly of 
distinct and regular bandings of gray and black ergillitec; locally it is tern 
slate. The Prichard is the lowest mcmbcr of the Belt scrics and is probably 
more than 12,000 feot thick, _ 7 


L/ Ransomo, F. L., and Calkins, Dae, The Geology and Ore Deposits of the 


~ " Coour d'Alene district, Idaho: Gcol. Survey Prof. Paper 62, 1908, 203 1 

5/ Umpleby, J. B., and Joncs, E. L., dr., Gcology and Ore Deposits of Shoshone 
County, Idahc; Geol. Survey Bull. 732, 1923, 156 pp. . 

6/ Jones, E. L., Jr., A Reconnaissanco of the Pine Creek District, Idaho: 
Contributions to Economic Geology, Geol. Survey Bull. 710, 1919, pp, 1-: 

7/ Forrester, J. D., and Nelson, Vincent E., Lead and Zinc Deposits of the 
Pine Creek Area, Coeur d'Alcne Mining Region, Shoshone County, Idaho: 
Geol. Survey Strategic Mincrals Investigations, 1944, 27 pp. 
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The rocks of the area (The Prichard formation) have been 
deformed by close local folding on &@ small scale, on which has been 
superposed at least one broad anticlinorial fold. They are further 
broken into large blocks by normal faults or by faults on which the 
movement has been essentially hcrizontal, 


The amplitude of the broad enticlinorial fold is of such proportions that 
eee ee aD generally has moderate to steep, northeasterly dips 
hroughout the Pine Creek area. Minor anticlinal axes and pocdsne strikes hav 
cvincipal trends in a NW-SE direction. 


Both fissure fillings and replecement-type lead-zinc ore deposits are 
-ouna in the Pine Creek district. Most of the deposits, however, are metaso- 
“atic Tissure velns in alinement along master zones of discontinuous faulting, 
fracturing, and shearing. These zones may be adJacent to, or divergent from, ~ 
the larger, more continuous, barren faults. 


The Little Pittsburg ore shoots are localized along a mineralized fault 
fiesure. ‘The horizontal trace of this fissure curves uniformly from N. 15° to 
£09 W, on:the No. 6 level of the mine. The fissurc dips 65° SW., transverse 
to the dip of the slate bedding. The ore is in replaccment lenses, disscmina- 
tions, stringcrs, and veins within, or adjacent to, the fault fissure. In 
mSt places the fault fissure has well-dcfincd walls onclosing narrow widths 
cf messive sulfides. A persistent scam of gouge a fcw inches thick is usually 
resent and serves to guidc the operators in following the vein. In other 
placcs, the ore mincralization may cxtend cutward into the jointing, drag 
folding, and bedding of the slate. In such casos mining widths are increascd 
to the limit of assay walls. . Thus the vein material is found in widths rang- 
ing from'0.5 to 30 feet or more; the mining width has averaged about 5 fect. 


The position of the ore shoots in plan and section, and the fact that the 
cre shoots are in the steeper parts of the fissure, suggests normal and hori- 
zcntal movement along a premineral, sinuous fault surface. Furthermore, the 
intervening barren parts of the vein between the ore shoots are tightly com- 
pressed and sheared. These tight parts of the vein may represent bearing or 
compressional areas where the fault surfaces opposed each other in their move- 
ments. In general, the massive sulfide veins with well-defined walls are found 
in the cpen parts of the fissure or where there has been the least resistance 
end pressure. The greater vein widths are usually associated with cross faults 
which displace the vein only a few fect. 


Three ore shoots have been mined (fig. 2), the first throughout a dip 
Length of 400 feet and a strike length of 200 feet. It is scparated from the 
eccond cre shoot by 270 feet of shearcd, low-grade vein material. The second 
ai principal orc shoot is 520 feet long and has been minced to a dcpth of 500 
fost vertically beluw the surface. The third ore shoot is being developed. 
It is about 130 feot long. | fe * 


‘] Work cited in footnote -7. 
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The Little Pittsburg ore is a fine-grained mixture cf sphalerite, galena, 
pyrite, and pyrrhctite in a@ ganme cr eureviaces avgiilite and quartz. Small 
quantities of cneélccpyrite and gold are present. ‘he ratio cf lead tc zine is 
about 3:7. At current metal prices and sosus, the winiimm grade and width ci? 
ore that can be profitably; mined are, roughly, about 2 percent lead and 6 per- 
cent zine over a stoping width of 3.5 to 5 feet. 


PHYSICAL CHARACTERISTICS OF ORE AND ROCKS 


The henging wall of the Little Pittsburg vein is not strong. In the wid: 
parts cf the vein the walis may be ill-defined and may tend to slough. shrin} 
age stoping of these parts of the vein has been found to be impractical.. Wher 
the vein is narrow and contains considerable quartz, it is sometimes practice? 
to mine short sections of the vein by shrinkage methods. Neverthe’ess, most 
perts of the vein require modified squére sets or stringer sets. 


DEVELOPMPUT OPENINGS 


The main havlare level at the Little Pittsburg mine is the No. 6 drift 
adit. .All stoping to date has been from @bove this level. Level intervals 
are approximately 125 feet apart vertically. Three levels, No. 5, No. 4, and 
Nc. 3, are developed above No. 6 level. , 


An underground, inclined shaft on a €2° dip gives access to the workinss 
below No. 6 level. The No. 7 level is turned from the shaft at an altitude 
138 fect lower than the No. 6 level. The No. 7 drift is 750 fect long. It 
extends 350 feet south and 400 feet north cf the sheft. 


Stcpe preparations are now in progress to mine the ore between the No. 7 
and No. 6 levels. Two main supply raises are being driven, one at each end ci 
the No. 7 level. These will aid in ventilation and will relieve the shaft cf 
haridling mach equipment and supplies. 


DRIFTING METHODS 


Drifts in waste, and crosscuts, are usually untimbered, but drifts in cre 
are timbered. Most drifts are 6 by 8 feet in cress section. Usually one sto; 
round is blasted from the back directly above the drift before any timbering i 
done. Drift sets are then instelled and chute lips are built at 20-foot inter 
vals. Drifts posts are & inches by 8 inches by 8 feet and caps are 10 by 10 
inches by a length sufficient to allow room for blccking at both ends. The 
caps are unframed, but 2- by 8-inch random-length lagging is scabbed on the 
bottom cf the cap to prevent the posts from being squeezed inward. 


Three- inch lagging is placed directly over the caps to support the broker 
ore. Some cribbing may ho necessary above the lagging to support hanging-wall 
slabs. Nc sills or foot blocks are used for the drift posts. The width 
between the posts usually is about 6 feet; it may be more than 6 feet where 
the vein is exceptionally wide. The posts are on 5-foot centors along tho 
drift. Girts are 4 fect 4 inches long by 3 by 6 inches. They are spiked to 
the posts just beneath the caps. Timbering is done by 4 special crew on day's 
pay or company account. 
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All mucking in drifts is done with a mucking machine. A Gardner Denver 


oe Nc. GD-9 is used. Approximately 3 hours is required to muck out & round, 
¥ track, and set up for the next round. 


All drifts are aoe on contract. The labor rate averages about $7.00 
ror Toct of drift. No one type of round is used exclusively. The miners are 
“ce to use their own judgment in drilling, as it is to their advantage to 
-reax clean rounds for the least drilling. Burnt cuts, pyramid cuts, and V- 
type cut rounds are all used. 


The cut holes are 6-1/2 to 7 feet deep. An average round pulls 6 feet, 
neout 26 holes are drilled per round. About 300 sticks of powder or 12 sticks 
=: the hole are used in blasting. Several different brands of powder have 
— used, depending on the supply available. Probably 45-percent ammonia 
“ciatin dynamite is used most of the time. The ammonia gelatin dynamite is 
anes because it produces & smaller volume of poisonous gases than ammo- 

ul nitrate dynamite of the same strength. Furthermore, the miners cannot 
ace @S8 Much of the emmonia gclatin dynamite as they can use or the other 
iynendtes,-in a hole of given size. No. 6 blasting caps and fuses are uscd 
“cr primers for all blasting, except in the shaft. The primers are made by 
“sé Outside timberman. 


Gardner-Denver drifters, Model D-898BH, mounted on pnoumtic drifter 
ee are used for drilling. The machines accommodate a 30-inch change of 
ecco Round, lvgged drill stecl, l- 1/4 inches in diameter, is used. The 

stat cak bits are gaged at e- 1/ h inches. Bit gages are reduced by 1/8 inch 
-cr each change in steel. Broken steel is rethreaded, shanked, and reused 
Senever it is possible to do so. All shanks and threads cost 95 cents each. 


Timken detachable cross bits (type M) are used for all types of drilling. 
-22 Motormen deliver the bits into the mine cach day. The bit holder is home- 
“cde. It ia made from a picce (about 15 by 18 inches) of 1/2-inch rubber 
scltings A short piece of hose is riveted on the long cdgo to form the handle. 
-.¢ bits ure carried on short pioces of threaded drill stccls, which pass 
“rough the belting and project from it on each side about an inch and a half. 
the holder accommodates 48 bits arranged in 6 rows of 4 bits each on each side. 
it will withstand much abuse and is lightcr than most bit carriers. 


RAISING METHODS 


Main supply raises have cither four or three compartments. These are termed 
“ree-cap raiscs or two-cap raises, rcspectively. This denotes the quantity 
ct timber used - in the first casc, two complete timbered scts, or three caps, 
crd in the socond one complete ‘timbered set, or two caps. 


_ Ine four-compertment raiso the two outside compartments are used for 
— They arc called joker scts because they arc not timborcd. In these 


oe three sidcs aro rock. The fourth side is formed by the timbered and 
Bcd end of one of the inner compartments. 
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The timber in a four-compartment raise consists of six posts, 4 inches b 
€ inches by 4 feet 4 inches, and three 10-inch-diameter round caps cut to fit 
wall conditions. Girts are 3 by 6 inches in cross cection and are 4 feet & inch 
lcng. One of the inner compartments is used as a timber slide for hoisting 
supplies. It also carries the water and air lines. The other inner ccmpart- 
ment is used for the manway. These compartments are laced on the ends with 
53-inch by 5-foct lagging to form the fourth side cf? the two chute compartment 


Cleveland, Mcdel SS22, and Gardner Denver, Modcl R-10h, automatic rota- 
ting stopers are uscd for drilling in stopes and raiscs. These use l-inch 
querter-octagon steel. The stopers will accommodate 18-inch changes in steel 
lengtks. Startcr stcels are usually 30 to 36 inches in length; seconds, 48 
to 54 inches; thirds, 66 to 72 inches; and finishers, 84 to 90 inches. Bit 
sizes range from 2-1/4 inchos for starters downward by 1/8-inch cnenges in bi’ 
gage for each change in steol. . 


In a 5-foot round in a three-cap raise, an average of 30 holes will’be 
drilled. <A V-type of cut is used. The usual powder charge is eight sticks 
to a hole. Two miners on contract drill and blast one round in a shift. Tin. 
bering and miscellanecus work require another shift. The raise advance thus 
averages about 2-1/2 feet per one-shift day. The raiscs are generally driven 
from level to level before stoping is begun. They are about 150 feet long an: 
80 to 100 feet apart. a 


The timbering for a two-cap raise consists of four posts, two caps, and 
two girts. This forms one complete set 4 feet 4 inches in the clear. Untin- 
bered chute compartments are adjacent to each end of the timbered set. The 
set. forms the manway and also carries a small vember slide. It is lagged on 
each end with a -inch sawed planks. | : 

an 

The two-cap raises are aMitien on contract at a labor rate nr $12.C 
per foot. About 18 holes are drilled, with a V-type cut, for @ 5-foot round. 
This round breaks a rock section about 6 ‘by 15 feet. The powder charge is 8 
to 10 sticks to a hole. -The practice is to break fine. The timber is kept 
within e or 3 feet of the back and is double-lagged before blasting. 


| | SINKING METHODS 
An sadievouia. o-comecement shaft has been sunk to @ depth of 20° 
feet below the No. 6 level (fig. 2). The shaft is inclined 62° below the hori 
zontal. The framed shaft timbers have the following dimensions: 
‘ Wall plates..... 8" x 8" x 10! 
_ End plates...... 8" x 8% x 5k" 
Dividerd.cecseee 8% x BY x hE" 
© PORUSschucsesaoe CO 6 25'S" 


The compartments are 4 by 4 feet in the clear. Conventional framing is 
eapy eyed One set is used for & manway and the other for the BEAD: 


The shaft is lagged on all four sides with a 2-inch Gaeeite 5 feet long. 
The standard Coeur d'Alene system of cleated lagging is used. The lagging is 
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placed between the timber sets in slots formed by cleats nailed to the wall 
anc end plates. eG : 


The collar sets were timbered with 10 by 10's rather than 8 by 8's. No 
Tearing sets are used. The timber is untreated fir; the blocks are cedar. 


Shaft rounds are drilled with Gardner Denver automatic drifters mounted 
cn air coluuns. Approximately 30 holes are used with a V-type cut, which 
throws much of the mick to the manway set. An average of 100 pounds of powder — 
rer round is used. This is about: 8 sticks to the hole, with 10 sticks in the 
cuts, All shaft rounds are blasted with electric delay detonators equipped 
with l2-foot leads connecting in parallel to two bare wires across the bottom 


co the shaft. The bare wires are wired to a permanent blasting circuit of 220 
volts, . | - : 


Hand mcking is employed. The broken rock is shoveled directly into th 
skip which is lowered to the bottom of the shaft on extension rails. 


The skip compartment has a 36-inch gage, 20-pound rail for the skipway, 
anda middle rail, 2h-inch gage, for loworing other haulage equipment to the 
lc. 7 level below. An open stope above the collar of the shaft was utilized 
Tor headroom in dumping the skip. The skip is dumped in a conventional manner. 
te Upper wheels engage & curved rail while the lower wheels are elevated to 
@ higher position on the main incline, thus dumping the load. A steel gate, 
ainged Along the vertex of an inverted V-type splitter, may be swung in.such 
«wey 88 to divert the dumped material cither to the waste or ore pocket. 


A 5-horsépower motor, operating a Coppus TM-6 "Ventair" fan, constantly 
exhausts the air from the bottom of the shaft through a 12-inch galvanized 
vent pipe Supported in the manway set. An arrangement will be made on the No. 
{ level to draw air out of the headings through the same vent pipe. — 


. The hoigt ig operated, through @ gear-reduction set, by &@ 5e-horsepower 
Beas Electric motor. The drum is 3 feot in diameter and has a 3-foot face. 
4 3/4-inch 6 by 19 plow-stoel cable is used. 


STOPING METHODS 


Evolution of Stop ing Practice 


Sevora] stoping methods have been used in mining the Little Pittsburg ore. 
- the disadvantages of cach mothod became evident through actual practice, 

ey Particular method was either modified or discontinued. The outgrowth of | 
‘0-8 Work has led to the general practice of a modified square set or stringer 
set stoping method. | | | : | 


Before describing this method in detail, a brief résume of the various 
rethods used int the past will be given to illustrate some of the mining prob- 
“MS. Tor example: In the modified square-set stoping method originally used 
“tv the Little Pittsburg mine, the broken ore was allowed to fall through the 
‘ltbered slopes directly onto the draw floor above the drift. An attempt was 
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made to mine from the No. 5 level to the top of the ore body in a single lift. 
As stoping progressed upward it was found, through experience, that the prac- 
ticeble maximum height for dropping ore through the stopes was about 150 fee: 
ore dropped from greater heights would dislcdge too mech timber and endanger 
the support. Furthermore, the cost of handling stoping timbers and supplies 
@lso increased as ‘stoping progressed upward. To circumvent these difficultie: 
@ shririkege method with a slusher-drift system of ore transfer was adopted in 
parts of the upper mine workings where the ore and walls appeared to be stron 
The normal preparation for the shrinkage method was as follows: A 6- by 8-fc 
untimbered slusher drift was driven in ore for a length of 200 feet in both 
directions from the top of an ore-transfer raise. Pillars above the drift we 
left for level protection, and draw chutes were installed at 20-foot interval: 
A stope drift connected the chute raises at the top of the pillars. and formed 
tho bottom of the stope. The stopes were mincd upward by successive horizon- 
tal cuts, using @ conventional shrinkage-stcping method. None of the shrink- 
age stopes were successful becausc considorable dilution took place when the 
stopes were pulled. One 200-foot stope had to be. timbered to prevent exccesal' 
dilution as the mick was drawn. In some cascs the level pillars were robbed 
aftor the stopes wore cmptiod; in others, the stopes had caved 80 men thar 
the Pees were ogee 7 


A method of sublevel shrinkage stoping was then tried in one. aunts stope. 
In this stope the mining was done directly over drift sets; level pillars were 
not used (fig. 3). After the stope was mined upward a distance of 25 feet by 
normal shrinkage methcds, & sublevel stope drift was timbered,, and new chutes 
were built. The sublevel-drift timbering was identical to. that of the main- 
haulage-drift timbering, except that the posts rested on sill caps hitched in 
both walls.: It was then possible to draw the broken ore from the lower stope 
and begin another shrinkage stope above the sublevel timbered drift. In this 
manner, the quantity of broken ore in the stope was reduced to a minimum, and 
greater flexibility in stoping operations was attainable, The shrinkage stop: 
were small, the broken ore was quickly removed, and dilution was correspond-. 
ingly meauced. Nevortheless, the cost savings were not sufficient to compen- 
sate for the relatively low selectivity inherent in shrinkage methods. All 
shrinkage methods have now been abandoned in favor of the. modified square-sct 
method described under ‘the following heading. ; 


Square-Set Stop ing Method 


A modified square-set system of mining is now used throughout the mine. 
These stopes are started directly over the haulage drifts. The drift sets 
ere lagged with j-inch lagging, and chutes are installed at three- or four- 
set intervals. Development raises are driven at each end of the stoping 
block. The stoping blocks are usually about 90 feet long. The stope sets - 
are identical to those used in the raises. They consist of two posts, yo 
inches by 6 inches by 4 feet 4 inches, one round cap, 8 to 10 inches in diam 
eter, and two girts, 3 inches by 6 inches by 4 feet 4 inches. Most of the 
weight is held by the caps. The smll size of the posts makes them inexpen- 
sive and easy to handle and transport. | 


The stopes are mined by succossive horizontal Hee (see fig. 4). Room. 
for four sets my be excavated before timber is placed. As a rule, .stope — 


1957 - 10 - 


Google 


/ \ “i \ \ eee \\\ 
issue Se s Ai 7 | / | \ 


\ \ 
ed 
\Wean\ 
> 


TI 


r IN 
iN 


—— 
| APCS 4 <n 


Nts 


ry 


a7 


eas 


z 


| 


7 Jai» 
aed 
wea A 


=< 
J 


=,“ ) = 
4 


A, 


—, _—.- ~ 
—— 


os 
Qi 
Ss ro 
a 


RA. 


- oe = = 
o- > Se 2 id 
“a "he — — 
‘ ; 
j 
4 ; 


EES 
| 


ee 


I) 
Pas 


ss 


= . = — 
—_ = 
£ rg sv ; Hat af 7 Tw 
PTR Aa loa rae 
; CaN Hw? FIN ay é 
je . i ele 4+" f i) 
: i; 


4 Boe < 1 4 
a at 
| 
Wf 4 


val 
ba 
if 


07 Ve 
“if | 
4 
LMF 4 VA 
FIG.3.- EXPERIMENTAL SHRINKAGE STOPE— LITTLE PITTSBURG MINE. 


a Sn OTe 
-~ BF = 


-=t =< 
— 
= 


iy, 


= 
Figen 
Sen” 
aa 
T 
e+ 
i 


\ =U : 
Mee es 
Ais 


\\ So = 
\ ) TT 
GI 


ae 


Vi 


Digitized by Coc gle Original from 


THE OHIO STATE UNIVERSITY 


‘QNIW OMNESLLId SILL SHL LV G3SN GOHLAW ONIdOLS WOldAL —y SIS 


OLR YX 
ss we ‘e Ke 
i } he y 


r a] 


jana] 960/001 “ae ni ee = I 1- 
AGT 1 ir lg | whit . 5 

ZF i Nr | ~ : 
f Se 


ra 
-~ 


i” 


\ 


ELT TL TEL 


LT ° ’ “ ae IE 


iN 


; / ‘ 4 
+ Oe / ‘4 y e ‘ ’ ' F .f? 
f whet : , ar sf ‘ } ft 
Tu f] “hf, Ley ft (| if y ‘ ely | r . 
; l j j | j ‘ 

I 4 7a a | ais / fa | 
i: A ee Sri, 


ae A a ha 
a aa pay ta ! bay i/ die Pal PNA 
AL Omni ili, 


1+ eee 
J 
4 “AY Ab i | ' F i 
bl | Hf) ‘ "ous ‘ ‘ ’ e ip lyf F 
il ’ ’ . « 
“ier: be ea ae ke , , Pa 
4, a , ‘ id ‘~ 7 ses Ps / 
l’« j ' P (f *s f #, eat 7, ; 
gry ! tf »2 : ‘ 


‘ 
7 F 
foi habe 
. ' 


| ar’ . is, fiji» 

é, 2 ; mf, / i P 
uh i My I) Ae 

A ied i (sit 
,, y “ j ih] ray 


dy Op a ' fry ; 
a rl ts ‘ idl 
ane fit, td it "ta 4 ie! Ah , 
ery, aT PALA i ‘gs da, 
i I! Ate 5 
gil My ait 


‘ pe 
Pe 
Cb LA agileth 
by Fe Mime Pi 
eet The 


ef f { j | | iH / Mh, ae at ‘ 7 / ‘¥ bs 4 , 7 
eb 4 i iy tf Pe is / I, ; ig HPT, I, # i, ‘ 
Bh Ay Heidel AN ht) i Hig i EE La 
1 [ y ‘i ~ fe f a ML ales ° f | ! i,’ h ; Wi et hy! , | 
Pe ME LS “hilt patil fr UME le gt ay CLP Idi 
hi A a Re eda © be fk if . 
/ {//} / “ ie Mh pane nol 1 y , / 4) ) é 


——— 
eee eo ——— eS 
—<———— 


——————_ ES ————— ———$—_— 
EE ——— 


i Saf 

ai’ Ue W] . 

a ee Tiny j 
a Ay | f 


rT ; fi 
i | , h ; 
; ly 


ee UIA-f{/10F O ttt BID 
PPOLOA} PUO PesOuUlwessig 


MMM //*07 7 
mmm //:d22U 
J//:sdyyu/ 


99e/H40* SN4 TY Ley’ 


= = m fe Arne) — 
9) b00b-pa#esn sso 


CR7Ol Oncn of eat “ay A eae YcCr /JIFnT7 fia _ a in ~ 2) re eu.r | i. Le f 
OC 8 c V YU t () iS cVC c NSO ie aE 0) Cc / + oU'd L p Ue YU L v U LI ) T G 


P9ZTITOT 


"OT 
"oO [ 


I 


CT-&Q- 
oL-OU"T 


4, 


mm 


rat 
Sa 


Original fr 


THE OHIO STATE UNIVERSITY 


» Google 


Digitized 


p-3]6005 ‘utTewog 2T)qGNd 


ZQZ UO pajesauay 


I.C. 7428 


tilling is not done and is not necessary. In one stope in the upper mine 
workings, however, the vein branched, end both the foot-wall and hanging-wall 
branches were stoped. The foct-wall stope began to teke weight, so it became 
expedient to fill it. The waste used for filling was obtained from hanging- 
wall inclined raises and also from an inclined "bean-nole" exploration raise 
in @ more barren part of the vein. 


Successive horizontal slices are timbered to within 35 feet of the back 
and the uppermost sets are floored with double lagsing before blasting. An 
8-inch ore pass opening is left in the floor. After the ore is blasted onto 
tae lagging the larger pieces of waste, if any, are sorted and stored in waste 
"corrals" built by lagging off certain sets. Tho ore is then allowed to drop 
directly through the timbered stope onto the draw floor. Very little hand 
mucking is nccessary in the stopes. oe ae 


Timber, powder, bits, and steel are delivered to the miners in the stopes. 
the caps are cut to measure in the timber yard at the portal of the min haul- 
égc adit. Tho yardman cuts the stulls to measure and marks the length and 
delivery point (working place) on cach piece. Powder is delivered by a powder 
™n who takes orders for and delivers the day's requirements to the miners. 


Most of the stoping at the Little Pittsburg is done on a day's pay basis, 
tut afew stopes aro mined on contract. Tho contract stcopes are measured 
twice a Month, on the first and sixtecnth. The contract price varies in 
accordance with the width of stopo » Men involved, and general mining condi- 
tions in the stope. About $13.00 per sct is paid for the avcrage stope con- 
tract. Thig is on @ basis of 25 square fcet ina set. Stope drifts gencrally 
arc pald at the rate of $7.00 per foot. 


TRAMMING — 


All of the ore from the mine is hauled out through the No. 6 level. The 
track is 2h-inch-gage, 16-pound rail with 4-inch by 6-inch by 3-foot ties 
spaced every 21 inches. The usual ore train consists of nino Coeur d'Alene 
lerdwarc Aiax-type cars. The cars have a capacity of 30 cubic feet. The 
train ls pulled by a 2-1/2-ton Mancha Titan B battery locomotive. The average 
length of haul is about 2,000 feet one way. Track grade is about 0.5 percent 
dewnhill in favor of the load. a 


The mtor crew consists of two men. One train crew trams about 75 tons 
of ore per shift, in addition to its other duties. Chutes at the shaft pockets 
nave steel bottoms and steel “half-moon” gates. Some of the transfer chutes 
rave half-moon gates, but most stcpe chutes are of ordinary wood construction 
with stop boards. | ae 


SAMPLING | 
No Underground sampling is done at the Little Pittsburg mine. The vein 
1s relatively easy to follow, and the superintendent can tell from experience 
wnat ore will meet the required grade. Eight-foot test holes are drilled into 
the walls at intervals as the drifts are being driven, 
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VENTILATION 


The mine is favorably situated and developed to obtain a strong natural 
ventilation throughout most. of the workings. In long headings and in shaft- 
es: emall blowers aid in. reucving the gases. 


TRANSPORTATION 


Transportation of the men from Kellogg and intermediate points to and 
from the mine each day is furnished by the company. This service costs the 
company $390. 00 per month for 30 men. | 


MILLING METHODS 


The Little Pittsburg mill is situated in the bottom of the steep-sided 
canyon of Denver Creok, 300 feet from the portal of the No. 6 main haulage 
-level, The miil has @ capacity of 150 tons per day. Selective Plotation of 
load and zinc is aceomplisned. The flow sheet is shown in figure 5. 


The mine-run ore is dumped over a 8-inch grizzly of 20-pound rails into 
&-.75-ton wocden cre bin. The larger pieces of waste retained by the grizzly 
are sortud cut and thrown into a waste chute. This chute, when full, fs 
-empticd into a truck. The weste.is then trucked to a waste dump, where more 
space is available. | - 


The ore is taken from the bin througk a hand operated chute Gate ents a 
1-3/k-inch shaking screen manufactured to company specifications. The under- 
size is conveyed to the. cone crusher. The oversize is conveycd to the jaw 
crushcr. Wood and iron are removed by hand from the oversize as it travels 
to the jaw crushcr. The oversize is crushod in a 9- by 15-inch Union Iron 
Works jaw crusher operated by a 50-horsepower motor. A 35-horsepower motor, 
no doubt, would be large enough. Tho dust produced at the jaw crusher is 
removed through a vent pipe by an cxhaust fan rotatcd by a 10-horsepowcr motcr 


The crushed product is conveyed to @l-inch Allis Chalmers air-flow 
vibrating screen. Thc oversizo is returncd to the cone crusher. The under- 
size drops Gar ectsy into @ ee5-ton, finc-ore bin. — nA 


The No. 22 Fahrenwald, eh-inch, swing-head cone crusher reccivos the 
undersizc from the 1-3/h- inch screen end the oversize from the l-inch scroen. 
The cone-crusher product is returned to the l-inch scrcen,. 


The coarse crushing plant described above operatcs. only about 30 percent 
of the time because its capacity is mich larger than that of the fine grind- 
ing mill. When greater ball-mill capacity is desired, the coarse ore is 
crushed to pass a 7/8-inch screen rather than a l- inch screen. 


The ore is removed from the Pine-cre bin through two chutes in the bottor 
of the ors bin. These chutes are arranged in tandem, The opening at the top 
of each chute in the bottom of the bin is 12 by 24 inches. Each of the chutes 
is built in the shape of an inverted truncated wedge, having an altitude of 
16 inches. The bottom opening is 12 by 16 inches. Two Ziegler, reciprocating 
plate feeders, one under each chute, control the flow of ore. No weigher is 
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' The fine ore is conveyed to an 8-fcot by 36-inch conical ball mill. 

"re mill rotates at cl r.p.m; it is driven through a:-Falk reduction gear set 

by & 2,200-volt 150- -horsepower motor. A small fan cools the ball-mill motor, 
veoh is slightly overloaded. Thrée-inch-diameter, cast-iron balle are used 
cr grinding the ore to ‘90 percent minus 200-mesh. - The ball mill is in closed 
roult with @ Dorr Model"D rake classifier, 6 feet.wide by 22 feet long. 
eezents are acded to the sand at the head of the. classifier. _ Sinc. sulfate, 
‘yanide, and soda ash are mixed together in the proper proportions and fed by 
zane of 8 Ziegler dry. feeder.'- Minerac , a zen teele iguanas is fed to the 


send through & Clarkson wet: feeder. a 


“ped. 


The pulp from the classifier overflow | goes without further conditioning 
«oc six lead Flotation cells. Denver Sub'A. cells, 238 by 44 inches in area, aro 
-rseifor the lead circuit,’ The cells have rubber impellers; these wear longer 
ard require less horsepower than cast-iron. impellers. -, Two 10-horsepower induc - 
<imnwtors drive the six impellers ‘through V-belt drives. 


The pulp from the claesifier overflow enters the first float cell where a 
Leai concentrate froth is produced. The second cell. produces a froth which is 
retuned to the first cell for cleaning. ae pulp aa ae the last 
cell is sent toa conditioner. a vf | i 2 


The ‘conditioner is a - steel tank, 6 feet high and 6. Feat in diameter. The 


Smeller 18 driven bya 5-horsepower Mober: The reagents added and feeders 
oe for reactivating and conditioning the oe are as follows; 


Te sous ountone neneen fcsdee: 
Copper sulfate...... Ziegler feeder 

B, 23 frother...,... Clarkson fecder 
Za frother.......... Denver fecder ._ 


ASter 2 or 3 minutes circulation in the conditioncr, the pulp is pumped 
to the 20 zine cells, These are Minerals Scparator-type cells, 30 inches 
sare, With cast-iron impellers. Ten 5-horsepower motors drive the impellers; 


“ach Motor drives two impollors throw epee pulley drives.. 


‘The zinc cells are brrang cd in 2 rows. of 10 colls aan ‘The pulp enters 

the fourth coll in the first’ row of cells... The finished. froth, is taken from 
the first coll after cleaning and recleaning in the third and sccond cells, 
*espectivoly, The pulp leaves the No. 10 cell in the first row to enter the 
“ce 4 cell in'the sccond row, where,’ by means of a similar circuit, a middling 
Froth tg Produced at the first coll. The No. 3 cell in tho first row of cells 
“Cclvos the middling froth from the first coll in the gocond row and also’ that 
“Tom cells 4 to 10 in the first row. Final tailing is dischargcd from the No. 

- 10 collin the second row. The tailing is allowed to flow down Denver Creek 
nto the Bast Fork of Pine’ Creek, whore arrdngements aro. made to impound it. 


The finished zinc concentrate froth is lifted by mcans ‘of a bucket ‘elova- 
‘cr to en Oliver drum filtor, 8 fect in diamctor and 6 fcet long. The concen- 


trate is dewaterod and aroppod into a 70-ton wood concentrate din, 
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The lead concentrate froth is pumped by a Denver vertical sand pump to 
an Americari-type, 4-foot-diameter, two-leaf vacuum filter. The concentrate 
drops from the filter directly into a 60-ton, wood concentrate bin. 


One vacuum system serves both filters. <A Doak piston-type vacuum pump 
is used. The filtrate from the zinc filter is returned to the zinc flotatio. 
circuit. A Connersville-type blower system, Producing 2 pounds air pressure 
is used to blow off the filter cae 


The avied @enwenerates aceieied to either the Bunker Hill lead smelt. 
or the Sullivan Zinc smelter at Kellogg, Idaho (fig. 1). The transportation 
cost for either concentrate is $1.25 per ton. 


Hand samples of the heéd, concentrétes, and tailing are taken every hou 
every shift. The samples for each shift are composited and assayed. Assays 
are made'at @ neighboring property. Consistently uniform results and good 
recoveries have been obtained throughout the operations... 


The water supply for the mill is obtained’ from: several sources. Apprcx 
mately 125 gallons of water per. minute is.required for milling 140 tons of o: 
per day. During the late winter and. spring months most of the water is cbta 
by gravity flow from the mine and from Denver Creek. During the dry months : 
the year, from June to December, the principal water supply is obtained by 
pumping from Trapper Creek. An Aldrich 4 by 7 triplex pump, driven by a 2,2 
volt, 35-horsepower motor, is used in this system.. The pipo-line consists o 
4,000 feet of 4-inch Victaulic pipe and 2,500 feet of 6-inch wire-wrapped 
wooden pipe. This line empties into a 10-foot-diameter, 20-foot-deep, rein- 
forced wood storage tank at the mill. The.tank capacity is about 11,750 gal 
lons. The water is elevated through. an altitude range of approximately 800 
feet. The average cost of power for- pumping during 6 months of the dry scas 
is $123.00 per month. 


CCU PRACTICE 


The Little Pitteburg mine and mill sippites: are ie aiboniea in complete 
detail each month. The labor cost is, of course, known definitely for. each 
day and for the month. Power costs are obtained each month from metered pow 
bills. Stope and development progress are measured twice a month. Similarly 
all information needed to calculate the financial progress of the organizati 
each month is obtained in sufficient detail to give complete working costs. 


Figure 6 is a reproduction of all’ the daily record forms used at the 
Little Pittsburg mine. Three of these forms are for the purpose of distri- 
buting detailed labor, explosive, and timber costs to the respective working 
places. The daily ore tally is self-explantory. Mill supplies are also 
detailed each day. By the use of these records it is possible to get reasor 
ably accurate detdiled cost figures for all phases of the development, minir 
and mill work. 
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FIG. 6.—DAILY RECORD FORMS USED AT THE LITTLE PITTSBURG MINE. 
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WAGE SCALE AND CONTRACT RATES 


The following wage rates were in effect at the Little Pittsburg mino in 
Cetoher 19h6: 


a Per shift. 


2, 

Nipper .. - ) 
.Hoigtmen....... ) 
Motormen .. 

., Limbermen . 
. Mi11 operators oe 

. Cager - sce pes a a 

; “Ghaftemonss.cc.ceveccevcceccceess: 10.73 

. .Yardmen, sawmill operators... . 10.23 

_., COMPYESSOY MON. .cseccsscccccscess - 9.98 


eoee seats AN 7 10.23 | 


we 


a se eT a a Te ry a a ne 


one Mochanic..sceese. ee ee ee of 10. 73. 
ea Mill. helpers...ec.e oe cee ecer eee eehenene a g. 1D 
Bull gang-yard laborer......eese. 9.73 © 


i a ee ee ec, i , ee Se a ce 


The rates in effect from June to December 1945 ; the period covered in 
this report, were cach $1.48 per shift less than present rates. The difference 
in rates amounts to. & pay. increase of 10 percent on gross pay rolls. It will 
be noticed that most of the :‘men.underground recocive the samo rate, rogardless 
of their duties. This permits flexibility in ed the men's servicos. 
Time and one-half is paid for all timé over 40 hours per week. <A 6-day 
vacation with be is cui each pee to eeu man anew IS 270 quality ing 
SOIT tS. 86. cu bcke chided 


Contract honuses are paid at an adjusted. nee rate to all men involved 
in the contract... Time and a half. is also paid on the adjusted hourly contract 
rete. The contracts are .so simple that the miners can tell, within close 
limits, what thoy are making... Labor rolationg at the Little Pittsburg mine 
arc particularly good... The mine has had an ample labor supply throughout the 
var. The good labor relations are bascd on fair treatment of the men, good 
working a oe equipment , and good wages. .- 


e ¢« @ #2 & «2 #@ « 


The power for the acta ea mill 45 stad from the Wechinpiod Watcr 
Power Co,. of Spokeno, Wash., at a rate of. $0,.00625 por kw.-hr. An alternato 
linc owned by the Montana Fower Co, may be used in emcorgencics, thus mininiz- 
ing powcr interruptions. - Tho -powor is transmitted to tho company's substation 
at 13,000 volts. A -2,300-volt -linc is brought into the mine and transformed 
she. tues voltages 4s roquircd. ) 


The powor costs each month are distributed on an arbitrary percentage 
d2sis to the minc and mill. The mine assumes 25 percent of the cost and the 
=ill 75 percent, 
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POWER REQUIREMENTS 


Connected powers 


Mine: 


1957 


Outside: 


Mill: 


Compressor, Sullivan, two-stage, class W J, size 18 x 
1h Ll (Ge. Induction motor) ccnardencacniioses: 
Compressor, Gardner-Denver, Model WBH-4011, size 7-1/2 
x 5-3/4 x 5, capecity 440 cu. ft. (G. E. Form K. 
leew errr errr ry eer eer ee ee ee ee ee ee ee ee ee ee ee 
Compressor, Sullivan,. two-stage, class WH-6, size 14 
x 8-1/2 x 10 (G. E. motor, Form M, 720 r.p.m.).ecoe- 
Hoist, Western Electric mMotorsscscseccsvrccccccecvevece 
Battery charger, Chandeysson motor-generator set...... 
Battery charger, Westinghouse motor-generator set..... 
Pump, Ingersoll-Rand, Model A, type 1.5 MRV 25, G. E. 
type K induction motor) 3;540 rep.M. ceccccccvccnens 
SHOAL C DUM 5 2:65 40s ws oo boas wee 86 6 00s oss 6 tse ose S es cows 
Blower fan = T.M;, 6 Venteirs sscdege el ibe ketenes enced 
Miscellaneous, lights, -etCs ceccccecccccccccecccsccces 


Total 10 


Saw motor, G. E. type K. T.y 1,740 r.p.m, @eeenvneeseesesnes 


Electric tugger, Sullivan double-drum, l-ton capacity. 7.5 


Total fo) el 2 Oe 


Coarse screen vibraétor and conveyor Motor..cccrccvsecce 
9 X15 JOaw CIUBNErasesccvesecescccsecscsressevesvescse 
Fahreénwald. cone Crushers ois sswic-o-68 4s 6s eew.0e- esate ees 
Conveyor belts, coGrse Zrinding. .cccccrvcccrccccsccvsinn 
Feeder 6nd. Delt Motor aise iie wwe eos 64 eK 0s 00664 05 Clete es 
Bay Wi iss oe ces oe Seo G MOSS OO Ce we Wes new wekeleas 


: Classifier, DOPT 566-5: Go 6 bs ee 6 WS OOS Ow eee ewe es 


Exhaust FAN. cc cccccccvecccvccsscsccscseessesgeessssvese 
Lead flotation motors,: two.10-horsepower Motors....... 
CONditloner.cecoscvcscccccvevesvcesevsesespessssccsese 
Zine flotation, ten 5-horsepower MOtOrs.caccocccvecves 
Filters and bucket GlevAtor..cccccccccccecvcscccccseses 
SAN PUMP, wcccvcccrecevccccvascsavcsesascseresesesseves 
MIBCELIENGOUS s65 0 6.o.66 us ow 4S ace Bie ciate 0 -6.6e Wile wSee'o Soe Obie See 


Horsepower 


150 


1D 


100 

52 
6.5 
Td 


10 


Total MS hg 6 ese 00 aioe Gao sw 6 510 6 SESS eee eee see eS 
Total CONNGOC TEC bc bie oo obs 94h SOS wb 9950 a Ose boo eee , 
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17.5 


COST OF GENERAL MINING SUPPLIES 


During the period covered in this report, the costs of principal 


supplies were as follows: | 


‘nes ° a a ee S: wot ae 
Explosives, 45-percent-strength dynamite.,. $13.50 to $14.50 per 
8.70 per 


vill 


~ 


PALE O¥ osc o'5- bore 6s elec 6 oss 0s iS be wines acee eres 
NOs O DISStIng Cope: s.s0sesos dae wesuweoetes 
BIECUrIiC. 6Lay 6 adic iiee eben boos sess cuwwenees 
Drill Stes. 050%.) snes secs nekvasuaacesse eae 
BitS COBL, NOW is soc0 0606 ssc eee 6s be eee se se 
Bits, reconditioned. ..sscccececccceeccsaces 


Wire rope, 3/4" esoveevs eee 80 @€ OO 010 6 0°89 880 078 9:08 8 4: 


Track NGO Seow oles “aS aahc eo woe eave. ee iole sa nies Wie eae 


Lagging (sawed). 


Shaft © LIAD OY Bw swteae © aww eee obi a a hee Bone eee ace 


of2ee00008890 88 8&8 G8 8 8 656 OH 010:0 0:0 @ 


6" E11 sock: oie: eptese cane e bee apres ee etaletne A eee. 


+e" BtULLs ccc ccecccver csc asc ee ce cree 01010 6 9:08 w:0: 


10" gtull.... 
12" A 61) Cs ee @ @ 


o@eee 


eoervreeaveeeneoeovoveevneeeaevene 


Cast-iron ball-mill balls, 3" diameter..... 
Ball mill liners.',.ccoccccccacccccvccscecece 
| = ea te fe te En gre Pe ee 
COPpPer SULT SCO iid. ose weeee eee tee ee weree eee es 
SOdG ASN. coco ccccccvevevecvesscccevereves 


Zinc sulfate. @ S-0 EO e GOO +O.8 ODO O O48 .016.,0 Boe © 6. OO 020,0.0 O- , 


CYVGN 3 G6 cicesiewo wre 


oeeveoee8e © 8 € 8 6 EC O'S © 0-6 6°8'8 COD - 


99°58 Oo BO CO BOO O28 O° H5O5O28 OOO OO O1O58 O1Or | 


15.60 per 


14.25 to $16.90 per 


17.90 per 


I.C. 7428 | 


mining 


100 ib. 
1,000 ft. 

1,000 

100 
100 lb. 


0.208 each 
.0925 each 
-095 per ft. 


34.00 per. 


34.00 per 
35-00 per 
0.08 per 
-lO per 
15 per 
~l9 per 


$65.00 per 


132.00 per 


20.50 per 
7.00 per 
3.25 per 
7.45, per 
ia eae 


TABLE 2. - Summary of costs. 


ft. 
ft. 
ft. 


1,000 bd. 
1,000 bd. 
1,000 bd, 
lin. ft. 
Lins: ft. 

lin. ft. 

lin. ft. 


ton 
ton 
ton 
100 
100 
100 
100 


1b. 
1b. 
1b. 
Lb... 


“Little Pittabura mine - ta - “December 1945 


Tons of. ore produced ~. 25,298... 


eum methcd - square-set stopes in. a peered vein 


es © we se @e @ 


eompresacd. 
air, Drills, 
Super- Steel, & 
Labor vision Power 


Underground costs per ton = ore milled 


Explo- 


sives 


~<vclopment... $0.6635 0.077 
Stoping..+see. 2.4401 0701 - 2860 
-ransportation __.5567 __.0160 

Total.... 3.6603 .1052 


Google 


22943 = 2154 


ed 


Other (1) 


Timber supplies Total 
0.0890 $0.0586 $0.1353 $1. 0433 


24976 35,8035 


- - = = O72 
» 3036 23053 «740 66529 5.4195 
‘l) May include minor items of equipment purchased during period. 


ee 
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? | Percent of total Total cost 

miliing cost er ton 

LADO sees seasseccececseercrdersereesctaeeracs 41.78 £0 -70Ge 
POWEP co hsauas ue cicinieeeou Ge eens pasate veee sen 16.09 «3007 + 


Bu pi easton ace ein uoce no ah cceswdioewres hO,13 . « 1873 
TOtALiwesccrercsccccccvcccesecsscccveces z 100. 00 : | -l. 


General expenses er seks 


patent of total Total cost 
; aa ‘geheral éxpense cost, per. ton 

Supervision: Office & labor..ssseccccecvee (20. 57 $1.2004 
SUPOLLES. ccovevececcrccccecsccccvcccecvseces 8.20 -- J1947 
Hauling concentrates & supplies...c3..65.60' ae o>) ae 1950 
PA SB 5 aie asic ed ors os ba Gare wie leew Sores Lee - '12.87 ', 3056 
eo ae men to and from mine.:...° ©’ * “hiks : » L052 
Miscellaneous 1 Terre rT ee ee eee ee ee ee cs oe 15.72 , . 3731 
TOUS 1. 45642440. USess eee eew eee eee” R200 ;00 + 2.5740 

(1) Includes employers hospital fees, social security, compensation, bull- 
dozing, road repairs, @éssaying, accounting and legal expenses, travel- 

ing expenses, equipment rentals, etc.. 


| ‘Total mining, milling, and geheral costs 


Mining! 
Per ven 


ZOOL Se ERESN heat CTE AMA Esha Saou or "8035. 
Transportation underground. .ccscrcvcccscccsccsescesssee 2127 


JRO cast auieorecerdecesanaenGuucmewmrsaantareseem esos meriated $5.4195 
Milling: Sore e erence cate rene renee ered vorassccenccsreseessesisrecvssere 1.8686 
General (office, taxes, freight, otc. )e oe 2.3740 


Mini and Beced a een eee ee 9.6621 


mill 


1957 26a: 
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TACLE 3. Summary of mining costs 3 in units of labor, power, ae supplies 


Little Pittsourg mine - June to December igs 


Tens of ore vroduced - 23 296 


. 8 
Le ee er ar a 
eo. . e 


Se ue ce ee 
a Sr 


| be. “ate T Total 

i. Labor (inhouse per Tr eee sey nes ae eT 06450 

Breaking ‘(Drilling and blasting)..cseacaneee oe "" "0,454 45h 

MODEVING 43 cunnes eee teawenmieoeneawees. = © 542 ° .54e 

SNOVGLANG SS edie ose Ue O eis wre oo Skee oe ee a eee. 5: 7 Cel ee) 

SUDLOLEL Biv ewtveseetoruceeceseneeee.., «se, . 1017. 1.467 
Tramming: ’ POO Se TA Eee ag te. ele, colo lS - 7 + - 3 : 

Me, BENG irs ise betes eee eet mec eee ees een me me = OTD te OTD 

B. Motor havlage..s.cccssccccececoeeegee | 2022 ~ 2h0 .262 


SUDO UE lyse esate bie e.asee es 0S srs oe ware oe Oe es ; 022 - 0315 «33 
OUPCYVIBLONs : 644.6 oti sow sees ecoeee oopepeeegoe |. — 062 062 
Gener Pe gol g B oe ao Ks MEWS OSS OSB eR eS 2d. ‘ed 025 = 025 


Ni pps Ne occ) scher eceach ere SGN OWS ase ewe Ses : een £1. ; 052 052 
Hoisting supplies to BUONG bu ws + seco uweees ; : — eects 4 : ~ 007 ~007 
Shop es aieeat cae ee ae | 7 | O49 09 
Timber framinz LADCL ceca crccccerovsccces : = «059 059 
RO PAL I ii54-dus ws oC eisie W 4 eee ewe ore Nees eae ay eile ~ 112 


Subtotal noe cheat eu bind cee eeeaese ae. _ 025 0.43 ' 0.159 


Total LADO cece rercccreaceresvcererecceers 497 ae 2.325 


Average tons per man-shift, including 
suriace labor chargeable -to Leb ciacae: 


5. Power and supplies | < 

Explosivés (1b. per ton) iSeneecent B fie, eke, 7” a 

gelatin and amthonia zelatin.....scecvcevnoees -- 584 1.929 2.513 
Tinber (ft. per ton) _ 
Stulls (bd. ft. Vs eadinniaeccaenieecnee: - - 2,538 
Sawed timber ‘(bds: ft) 2 cxciw-e suiawcsues ss - - 6.251 
Total bd £ts PO CON OL 6 so .c-o:6 5556's 66S Se OO woe wees 8.789 

Power (kw. -hr. per ton). ves seivereveveee ees. a ee _ 16.036 

Percent of total cost: ' °°: ae ae ng a | 

LODO ass otic ac eae wae eea eee: lies 54.63 69.48 

SUDULI CE ais date eee eee cueG es eecumeeeeenees 4 Oa ot,- Meese 20.07 

POW Gis :c daccibe cae soe os ee ee ee 40 1.45 1,85 

TOtALe ee eeceseeseedeseececsescceseaese 21.38 78. 62 100.00. 


£77 -19- 


Google 
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Milling cost cost in unite of labor, power, Sné ‘and su supplies 


Lebor, arnouee per ton milled: | 

SUPESPV 1 6s OM sie s.65 56:00 66 6 C4656 W600 ORS AWC 8S CESS OE TERE SOS 0.072 
CHUBNING oaiasG dow woe O56: 60s TOS eee we OSES Wow eee ekele Ceased eis 130 
OpOVAting. -ccccescccvvccereserecenseeeereervreseeesseesesesceas 4503 
ROPALr ec ccc rc crc crccecrcrcccscvcsevessccseserresresssvecvsverene O78 
TOLL 66 owas Ads eebe seeeatnnsacans pe eees o Seas Seeeueas awed «503 
Power, kw.-hr. per ton Milled: cesccccceccccccoscccccccvcsccccsccece 48,11 

Steel, pounds per ton milled: ee 


Balls.. oone eee 0 @ ° i oe oe oe oe ee Pad oeee eee e § 2” ee 5 ae eoeooaoeosvsovoeeoeeeeeweeoeeaeeeoeees @ 4.077 
Liners, @eeee@eeoeeveeeseeveeaeseteeoesvseV@eseeeveeveeeesecosvsvseoeosemeeovaoensvuevaenoeveeeeeeoaeeeesee7ee ees eee é e e 3RQ 
Total. @eeenv@#snenvneeeeoeeveeveeveseone@eeeoeee ing @@eeoenovueee0e0 ‘a @oeeoerewdnoene 8 @ e 


Reagents, approximate pounds per ton milled: 
_ Copper BUIFALCL cree erecosecoesrereresccesrercnsesercecnereeses : 1.70 


Soda BON 65 Ue RE eEC 0 Sule SESE wees SOUS USCS I Ne ends eee eewee s 1.20 
Zinc BULBS sisiale Secret tis ordia erate: tera sewieubebie ute w Soe ido sleeiorcrattesleeauecs 1.20 
-Z RANMA Guise eco cine Nae Occ ocho dase nares eee seoaecsenewaseass OL 
CHANIGC.--ceeescercrrcsserevcesnssssassecsssssessratessesscscens | 515 


Boz frother. Coe ne re eee sence reese rerer scars reressersesressresans, Ol 


By Brel s) 4,316 Sm ar me a me ee aay ee ey ea ee AEE ere OO] 


TABLE 4, + Coste of development 


Cost of crosscutting per foot Foot! 


Labor (breaking, mucking and ee ee oe a ee $ 6.4615 
EXP1O81 VES: ww cis vig be So Wscow sd sioeete etwas Does Selanne ae sce ee Oe siaie seewsls 2.5287 
Power (Wrens ec cats cain tube o ea tiecwan seaunana cm eceeennet -2057 
Supplies (est.): Track, ties, steel, airlines, etc. wreecssececces 1. 6620 


A eee Tare Cie sauttains a acaeoateaoae taterasame tiem oereseenecss as Fe poe 
Total cost POF POKs ee ceesecsecccccecssccecsecsoscnccesosconss 11. CO 
1/ No timbering. 
Cost of sinking per foot2/ 


Suber v 1A1Onssccdoarehas ewabes foo) chet ens Coates eee eeoasu ewe Ue 


LEbOr isiusdoeeeneuchasase ues sueepesereredeceeuseeeeeueseeemeuace. “COve( 
Pep LOSI VG ws o:1cene ees Ys seieew eV sGee Os OewE RAE ReK ete nee eese eas ' 6,38 
Power And A417 (prorated) .ecrcccecs ceed c se idedcdedesdsdoedsccussssce 7,06 
TAMbOY. css eeeecesccen serene ess ss es cea cbs tse e badd ede edesadied tone HAS 


Other supplies (estimated). oe@eaea0eoee7#es? Ps e ‘ Ps ‘ ® oa cus aes @ ° e ° . Py e e ° e Py e r } é é e e 12.29 
Miscellaneous (Insuranée, COMPENSATION, OCs )ocediddcccavecesicvecs 5k 
Total cost per TOO yoo 58 0 So WI OSS CTE OWES EOE OO ROSES oT. 


2/ Based on cost of sinking 164 feet. Does not include cost of equipment. 
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METALLURGICAL DATA FOR 7-MONTH PERIOD 
(June te December 1945, inclusive) 


Percent Percent Ounces 
Pb/ten Zn/ton Ag /ton 
Head ASSAY ccc csssccccccccses 3.014 7.024 1.34 


(ed L.GSS8Y sow abcess sawweewes 32 66 .12 
Lead concentrate....ccceces 63.09 13.87 1/47 .844 
Zinc concentrate....esee.ee 9.06 50,1 - . « 
Percent reCoveryececcscerece 90.7 92.0 92.5 
Ratio of concentration,.... 38.6 8.2 - 


i/ All silver is assumed to be recovered in lead concen- 
trate. Actual distribution of silver in lead and 
zinc concentrate is not available. 
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